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Overview for Today
• Logistics
• Question 1 (4 minutes)
• Question 2 (5 minutes)
• Question 3 (3 minutes)
• Question 4 (5 minutes)
• Question 5 (4 minutes)
• Question 6 (4 minutes)



Logistics

• Midterm grades is released later today
• HW4 is extended to Wednesday, October 30th at 23:59 PM 



Expectation
The expected value is the mean of the possible values a 
random variable can take, weighted by the probability of 
those outcomes.
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Expectation



Linearity of Expectation

where X and Y are random variables, and a and b are 
constants



Indicator Variables
• Take the value of 1 if the event happens and 0 if the event does 

not happen.

•

• For example, we can define an indicator variable that equals 1 if 
you roll an even number (2, 4, 6) and 0 if you roll an odd 
number.



Bayes’ Theorem

Spam detection example - Given that the email contains the word “lottery”, what is 
the probability that it is spam? Assume:
- 20% of all emails are spam: P(Spam)=0.2
- 1% of non-spam emails contain “lottery”: P(Lottery | Not Spam)=0.01
- 40% of spam emails contain “lottery”: P(Lottery | Spam)=0.4



Bernoulli Trials
Experiment with exactly two outcomes: success and failure

where         is a binomial coefficient

k is the number of successes
p is the probability of success



Question 1



Answer 1



Answer 1 (cont.)



Question 2
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Question 3
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Answer 3 (cont.)



Question 4
A committee of four people is drawn at random from 
a set of six men and three women. What is the 
expected gender imbalance (number of men minus 
number of women) in the committee? (allow the 
imbalance to be negative)



Answer 4 



Answer 4 (cont.)



Answer 4 (cont.)



Question 5



Answer 5a



Answer 5b



Question 6



Answer 6



See you next week!


